Abstract-
I. INTRODUCTION
Magneto hydrodynamic equation solutions in the field of fluid dynamic have been very recent in many of the applications.. In current era, there has been a growing interest of research in the interaction between ionic currents in electrolyte solutions and magnetic fields. Magneto hydrodynamics (MHD) (magneto fluid dynamics or hydro magnetic) is the academic discipline, which studies the dynamics of electrically conducting fluids. Examples of such fluids include plasmas, liquid metals, and salt water. The word magneto hydrodynamics (MHD) is derived from magnetomeaning magnetic field, and hydro-meaning liquid, and dynamics meaning movement. MHD is the study of flow of electrically conducting liquids in electric and magnetic fields. Magneto hydrodynamics involves then a combination of both electrical and magnetic fields in order to induce mechanical flow in a fluid that is made conductive by dissolving an electrolyte in it. Since the ionic flow in the magnetic field is the cause of the movement of the conductive fluid, then it is necessary to understand the properties of the electromagnetic forces at work.
The idea of MHD [1] [2] [3] [4] [5] is that magnetic fields can induce currents in a moving conductive fluid, which create forces on the fluid, and also change the magnetic field itself. The set of equations which describe MHD are a combination of the Navier-Stokes equations of fluid dynamics and Maxwell's equations of electromagnetism These differential equations have to be solved simultaneously, either analytically or numerically. MHD is a continuum theory and as such it cannot treat kinetic phenomena, i.e. those in which the existence of discrete particles or of a non-thermal velocities distribution are important. The electric currents transmitted in an electrolyte solution interact with the magnetic field to form Lorentz body forces that in turn, drive fluid motion. Lorentz force is the flow in the direction perpendicular to both magnetic and electric fields in conductive, aqueous solutions in the MHD system.
The phenomenon is commonly referred to as magnetohydrodynamics (MHD). The modelling of MHD flow of electrolytes can be often more complex than that of liquid metals since the local electric conductivity is a function of the electrolytes concentration. The MHD flow is governed by classical fluid dynamics and electromagnetic, including a set of coupled partial differential equations that express the conservation of mass continuity and Navier Stokes equation joined to the Maxwell's, current continuity and constitutive equations.
Navier Stokes equation is nonlinear PDE based on Newton's second law. Navier stokes equation dictates velocity not position. When mean free path becomes comparable to the flow characteristics length scale i .e. Molecule length scale that is smaller than mean free path flow deviates from Navier stokes equation. It is quantified by . Solution to Navier Stokes [1] [2] [3] equation is called velocity field or flow field description of fluid flow at given point in space and time. Once velocity is solved then flow rate and drag can be evaluated. In the absence of steep gradients in fluid properties NS ceases to be valid and similar when Knudson no increases.
Magnetohydrodynamic (MHD) [3] [4] [5] is the theory of the interaction of electrically conducting fluids and electromagnetic fields. In this paper, electrically conducting http://ijacsa.thesai.org/ fluid flow constrained in a rectangular MHD duct, where a uniform magnetic field is applied perpendicular to the streamwise direction and to the homogeneous electric field. Our model treats the electrolyte as a conductor, and uses current and momentum conservations. Application to MHD can be to drive and control flows in micro fluidic sensors, networks, astronomy [5] [6] [7] and geo-physics and liquid metal cooling of nuclear reactors, electromagnetic casting of metals, MHD power generation and propulsion systems [8] [9] [10] .
This document is organized in six main sections. The first section is devoted to the fundamentals of magneto hydrodynamic. In the second section, the magneto hydrodynamic 2D modelling with all relevant formulations are presented. Section three discusses special case for z axis. Evaluated results are presented in section four. Section five deals with its proto type implementation. Conclusion has been briefed in section six.
II. MHD FORMULATIONS
Despite its apparent simplicity, MHD describes a remarkably rich and varied mix of phenomena. MHD theory is a marriage between fluid mechanics and electromagnetism. Subject is one whose development continues to flourish. The MHD flow is governed by classical fluid dynamics and electromagnetic, including a set of coupled partial differential equations. Above can be expressed as
Where Ω = x is vorticity.
Taking curl of equation (3) to eliminate pressure term
Evolution of 2D solution of the above equation
x J x B = ( )
On neglecting displacement current J = ;
We have force per unit volume due to electromagnetic field as x E = -B, t
Hence final reduced equation is given below in B and ψ variables.
Taking initial magnetic field as Gaussian and initial electric field negligible. We shall solve this problem for Magnetic field, B and Stream function ψ taking them as function of x, y and . From above equation, we observe that velocity of conducting fluid is varying whenever magnetic field is changed and vice versa. Solution of above equation (7) has been worked out by iteration method. As equation (7) and then proceed to evaluate their corresponding value magnetic field B. We have also worked this problem with experimental and analytical methods. It has been found [11] from results that computed results are in close proximity. We can get much better results if simulated for 3 D solution but process may be complex. 
III. SPECIAL CASE FOR Z AXIS
Here we find solution for z-axis. We shall assume initial velocity and initial magnetic field by keeping electric field as negligible. We shall compute the changes in velocity and magnetic field iteratively by keeping initial conditions at an assumed value and then evaluate the results which shall follow the MHD principle and plot the simulation results. Basically magnetic and electric field are perpendicular to each other and velocity in the direction of plane is to be seen for z coordinate. We have reduced system to two variables as seen from equation (5 )and (7). For 2D analysis of MHD system figure (1-4) presents magnetic field and velocity profile as function of x, y, t. We have observed that velocity variation is dependent on magnetic field and electric field during experimental results We have taken plot for stream function and magnetic field under certain boundary conditions and initial conditions in figure (1-5) . Dimensions and material of electrodes, conductivity of fluid , dimensions of channel and working chamber with inlet and outlet, gap between electrodes and position of magnets producing cross field make the difference in velocity of fluid. Fluid velocity found to be increasing when any of the field is increasing during experiments. These results in line with numerical results obtained . Bubble formation due to electrolysis has observed in the conducting fluid when operated with DC source which produces retardation effect. During investigations bubble formation got reduced when MHD system operated with AC source and fluid velocity enhances significantly. MHD system has been observed bidirectional capability on electric field reversal. Heating of fluid takes place because of electric current in conducting fluid which need to be investigated for control of temperature rise. Life of the MHD system can be significantly large as compared to system having moving parts, as there are no moving part in the proposed system V. PROTO-TYPE MHD SYSTEM Magneto hydrodynamic system resulting pumping action when an electromagnetic field interacts directly with the conducting fluid. The current flow in a direction perpendicular to the direction of magnetic field causes the fluid to experience a force. The force is in a direction perpendicular to both the magnetic field and the current flow. This high conductivity fluid can be used to produce a useful pumping effect. The measurement of bead velocity under the influence of MHD has been difficult due to strong electro kinetic flow in the sidechannel. We made visual estimations of bead velocity. Note that no movement in the main channel is observed when only the magnetic field is applied. We have fabricated MHD system using transparent cuboids having two electrodes of zinc plates of 7 cms with inlet and out let ports and with an excitation connector for AC / DC operating voltage. We have designed and developed its proto type model and operated on DC and AC supply both. Experiment for flow of conducting fluid based on MHD principle have been realized , video for the same has been prepared. First we have operated our proto type MHD system with 12 V DC car batteries and then same system we tried to operate with 230 V AC supply with rheostat arrangement. We varied electric and magnetic fields one by one and noticed flow of fluid. It was found to be varying proportional to fields as effective result i.e. flow of conducting liquid found to be dependent on Intensity of the magnetic and electric field. An electrically conducting fluid (NaCl) using Lorentz force. (Force produced when an electric current is applied across a channel filled with conducting solution in the presence of a perpendicular magnetic field). Flow measurements by mixing salt solution by recording a five seconds movie by mobile video capture camera. The measurements carried out by varying the NaCl concentrations and the experiments were carried out varying both, the magnetic field and electric field . VI. CONCLUSION To summarize, inspection of the flow velocity characteristics shows that the Lorenz force effect has successfully accelerated the electrolytic solution. From Lorenz force analysis, we noticed that the oscillation amplitudes of the velocity increase with the increasing of the current density and the magnetic flux density. So, the flow rate becomes more significant with the increase of magnetic and current density value. The obtained results confirm a directly influence of the http://ijacsa.thesai.org/ external electromagnetic excitation and the chosen geometrical dimensions of the MHD. Bubble formation under DC source was observed inside the chamber. Bubbles produced in higher induced current not only retard flow motion, but also lower the hydraulic head. This paper has presented for design and development with necessary simulation of MHD system. MHD system has been described by analytical, numerical and experimental methods. The concept has been new and has been worked for two dimensional solutions applying finite difference scheme. From results, we can conclude that the cited method achieves good convergence for velocity field and magnitude of flow rate can be more significant with AC source as compared with DC source, also formation of bubbles are less in AC source. Our research can be implemented for social usage in desert coolers as water sprinklers where we can implement pump without having any moving parts, with long life span as can be seen in our prototype model. We look forward for its realistic implementation. We have developed special case for z axis solution. Our future work shall be towards evolution of three dimensional MHD system taking Electric field into consideration. We have developed an efficient method for full system of PDE to reduced system of PDE. We intend to commercialize such MHD system in near future for social use and precision work in this direction is on the way. 
IV. EVALUATED RESULTS

